
Paraplegia 31 (1993) 380-383 © 1993 International Medical Society of Paraplegia 

Clean intermittent catheterisation for the neuropathic bladder 
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Clean intermittent catheterisation (CIe) has been used as the effective method 
of bladder drainage in paraplegics for over a decade in our centre. In 27 acute 
spinal cord injury (SCI) patients managed by CIC from day one, symptomatic 
urinary infection occurred in 5 with a follow up period of 10 days to 3 months. 
No prophylactic/suppressive antibiotics were used. In 21 patients on long term 
CIC (1-12 years) symptomatic infections occurred during a 6 month follow up at 
a rate of 0.07 episodes per patient per month. Urine cultures proved positive in 
26%. The types of bacteria and their sensitivity towards antibiotics were 
different in both groups. 
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Introduction 

Intermittent catheterisation for the neuro
pathic bladder has proved to be a very 
useful method of bladder drainage in the 
early postinjury period 1-3 as well as in the 
later stages after spinal trauma.4 The clas
sical study of Lapides et als stressed the 
need for a clean, not necessarily a sterile 
technique. An important factor is preven
tion of over-distension of the bladder which 
compromises the local mucosal defence 
mechanisms. Many patients on CIC have 
positive urine cultures; this does not always 
mean infection but may indicate contamina
tion or colonisation. Over a period of 6 
months we reviewed 21 patients with a 
neuropathic bladder treated by long term 
CIC for 1-12 years studying the frequency 
of infective episodes. Also, 27 patients with 
acute spinal trauma were prospectively stud
ied for short periods during their initial 
hospitalisation; for 10 days to 3 months, to 
determine the incidence of urinary tract 
infection (UTI). 

Correspondence: Dr S Vaidyanathan, Registrar in 
Spinal Injuries, Regional Spinal Injuries Centre, 
Town Lane, Kew, Southport, Merseyside PR8 6NJ. 

Material and methods 

Group A (short term CIC) 
This group (n = 27) included acutely in
jured paraplegics (10) or tetraplegics (17) 
with a neuropathic bladder, who were fol
lowed up until their discharge from hospital. 
They were admitted 12-96 hours after 
injury. Delays were in part due to lack of 
rapid transport facilities as many patients 
were brought to the hospital in tractors used 
for agricultural purposes. Also, some pa
tients were required to wait in our hospital 
emergency area for admission, as no separ
ate spinal trauma facility exists in our 
hospital and those patients with a SCI had to 
compete with other surgical emergencies for 
admission eg patients with acute peritonitis. 
The minimum period of observation was 10 
days and the maximum was 3 months. There 
were 26 males and one female. CIC was 
started from the first day of hospitalisation. 
Patients dying within 10 days were not 
included in the study. CIC in this group was 
usually performed by the patient's relatives. 
An F-12 Foley's catheter was used with a 
clean (not sterile) technique. No prophy
lactic antibiotics were used. Urine samples 
were collected by a sterile technique for a 
widely microscopic examination and cul-
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ture, but the number of urine culture 
reports that were available for analysis was 
much less because the samples did not 
always reach the laboratory. The test tube 
containing the urine sample might be 
broken during transport to the laboratory, 
and sometimes the sample would be 
contaminated and the report would be 
'Bacterial growth of no significance'. 
Growth of microorganisms alone was not 
taken to signify infection. Infections were 
diagnosed as being clinically significant in 
the presence of the following criteria, modi
fied from Maynard and Diokno:6 

(1) purulent urethral discharge with posit
ive urethral culture; 

(2) pyuria/foul smelling urine with positive 
urine culture and white blood cells more 
than 25/HPF (laboratory infection): 

(3) fever of more than 100 of/chills/flank 
pain, with laboratory infection; 

(4) increased rigidity/flexor spasms/reflex 
sweating with laboratory infection; 

(5) positive C-reactive protein with positive 
urine culture. 

Such infections were treated with a 7 day 
course of appropriate antibiotics; asympto
matic bacteriuria was not treated. 

Group B (long term CIC) 
The second group of patients (n = 21) 
included 19 paraplegics and 2 tetraplegics. 
All patients who carried out CIC for a 
minimum of one year were included in the 
study. Eight patients were on CIC for more 
than 6 years; the maximum follow up period 
was 11 and 12 years respectively in 2 
patients. The technique of CIC and the 
features of the study were the same as was 
carried out in group A, except that the urine 
cultures were done 3-monthly or whenever 
the patient was symptomatic. Patients with 
positive cultures were asked for a repeat 
sample of urine and if the same organism 
was grown along with pus cells of more than 
25/HPF on microscopy, this was taken as 
evidence of urinary infection in sympto
matic patients. A few patients received 
pharmacological agents acting on the blad
der, such as probanthine, oxybutynin, etc, 
in addition to the treatment by CIC. 
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Results 

Group A 
Out of 27 patients, 5 (18.5%) had a clinic
ally significant infection during their initial 
hospitalisation (urethral discharge/urethri
tis: 3; pyuria: 3; fever: 5; flexor spasms: 2). 
There was a high incidence of positive urine 
cultures. Out of a total of 41 cultures 
obtained in 27 patients, 28 (68%) grew 
various organisms (Fig 1). Only 13 of the 41 
urine samples were sterile. These organisms 
were mostly resistant to common anti
bacterial drugs, such as cotrimoxazole, nali
dixic acid and gentamicin. None of these 
patients developed a serious urological 
complication such as septicaemia or a lower 
urinary tract complication. 

Group B 
During a 6 month follow up 7 out of 21 
patients (33%) on long term crc showed 
evidence of recent clinical infection mani
fested by fever, pyuria, and flank pain; and 
associated with or without incontinence of 
urine. One patient had two episodes of 
infection in the last 6 months of follow up, 
thus there were eight infective episodes in 
the 21 patients. The frequency of infection 
per patient per month was 0.07 (9 epi
sodes/6 months x 21 patients). The number 
of patients exhibiting positive urine cultures 
(laboratory infection) during the same 
period was 16 (76.2%). Positive cultures in 
asymptomatic patients were ignored while 
five vaguely symptomatic (eg doubtful his
tory of pyrexia, urethral pain etc) cases were 
tested by C-reactive protein which proved 
positive in only one patient. Thus, 8 patients 
had nine episodes of infection in 6 months. 
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Figure 1 Group A urine samples (n = 41). 
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Asymptomatic patients with posItIve cul
tures were observed, had no treatment and 
none developed an acute UTI or upper 
urinary tract complications. 

The organisms grown in group B patients 
were distinctly different from those in group 
A (Fig 2). Another dissimilarity was that 
these organisms were often sensitive to 
drugs such as cotrimoxazole, gentamicin 
and norfloxacin. 

Discussion 

Urinary complications, especially sepsis, are 
the commonest cause of death in patients 
after spinal cord injury in the long term in 
our centre, in contrast to the situation in 
spinal units in Western countries. We have a 
significant number of paraplegic patients 
with a serum creatinine level of = 8 mg% . 
Thus we continue to see SCI patients with 
renal failure from urinary complications. 

There are various methods of treating 
the neuropathic bladder in SCI patients, 
including an indwelling catheter, a con
dom catheter, a suprapubic catheter; and 
catheter-free methods such as reflex 
voiding and Crede's manoeuvre. Each of 
these has its own hazards; but clean self 
intermittent catheterisation has emerged as 
the method of choice in recent years. 7-9 The 
commonest reservation against CIC ex
pressed by many patients and unfortunately 
also by some physicians concerns the poss
ible risk of introducing infection. In our 
study, we found that positive urine cultures 
were common but did not indicate clinically 
significant infection in the absence of other 
criteria, and hence did not indicate the 
necessity for therapy. Mohler et alHi com-
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Figure 2 Group B urine cultures (n = 21). 
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pared suppressive therapy with trimetho
prim-sulfamethoxazole to placebo and 
found no difference in the rates of sympto
matic or total urinary tract infection. They 
also showed that the treatment of asympto
matic UTI, a full course of antibiotics (10 
days), offered no advantage over the treat
ment of symptomatic infection only, a short 
course (3 days) of therapy, in management 
of patients with a neuropathic bladder on 
CIC. Maynard and Diokn06 showed in 50 
patients that antibacterial prophylaxis signi
ficantly reduced the probability of "laborat
ory', but not of 'clinical' infection. Dean 11 

on the other hand, failed to demonstrate 
any significant difference in the incidence of 
bacteriuria whether there was no prophy
laxis, or using cotrimoxazole followed by 
nitrofurantoin. In our study, the clinical 
infection rate on short term CIC was lower 
(18.5%) than the expected rates for patients 
with an indwelling catheter, and comparable 
to the rate (26%) reported by Maynard and 
Diokno.6 

Thirteen (23.8%) of our patients main
tained a sterile urine at the time of dis
charge from hospital, compared to the series 
of Maynard and Diokn06: 12%; Ott and 
Rosier3: 31 % ; Pearman 12: 50% ; and 
Donovan et all3: 23%. These infections, 
if promptly treated, did not cause serious 
complications. In our series, no patient 
developed upper tract deterioration or 
vesicoureteral reflux (VUR) on long term 
follow up. Upper tract damage is known to 
occur in these patients if CIC is performed 
infrequently, thus allowing the bladder 
pressure to rise, or ifVUR is present. 14 

The microorganisms obtained on urine 
culture in our series are strikingly different 
in groups A and B. While Klebsiella pneu
moniae and Pseudomonas aeruginosa were 
responsible for 75% of infections in short 
term CIC patients, the same organisms were 
grown in only 25% of long term follow up 
cases. Similarly, E. coli was grown from 
14% of group A cultures as compared to 
50% of group B. This difference can be 
explained by the fact that Klebsiella and 
Pseudomonas are acquired by the patient 
initially whilst in the hospital, but later the 
patient's own faecal organism (E. coli) is 
responsible for bladder colonisation and 
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breakthrough infections. This also explains 
why group A organisms are mostly drug 
resistant, while those in group B are drug 
sensitive. 

We conclude that clean intermittent cath
eterisation is a safe and effective method of 
bladder drainage both in acute spinal 
trauma and established neuropathic bladder 
patients. Infective complications are accept-
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ably low and do not warrant any prophy
lactic antibacterial therapy. The threat of 
the emergence of resistant organism, un
wanted side effects and the inappropriate 
cost of antibiotics discourages their routine 
use in asymptomatic patients. However, 
clinical infections have to be recognized 
separately from positive urine cultures and 
treated accordingly. 
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